Case report
Ictal dancing is a very rare seizure semiology. Five cases have been previously reported in the literature [1] [2] [3] [4] . Even though one case report investigated with stereo-encephalography (SEEG) showing intracranial ictal EEG change arising from right prefrontal region, particularly right dorsolateral prefrontal area in patients with ictal singing associated with dancing, underlying mechanisms and the neural basis of ictal dancing remain unknown [4] .
This report presents one more case of ictal dancing in a temporal lobe epilepsy (TLE) patient with pathologically-confirmed hippocampal sclerosis (HS).
A 27-year-old right-handed woman suffered from medically intractable TLE. Her seizure began at the age of 10 and consisted of (1) isolated aura; (2) aura with automotor seizure; and (3) secondarily generalized tonic clonic seizure (GTC). Aura is described as palpitation and fear. Despite treatment with several antiepileptic drugs (AEDs), her seizure persisted on a weekly basis. She also had one episode of simple febrile convulsion at the age of 3.
She was admitted to the epilepsy monitoring unit in our center for pre-surgical evaluation. Four habitual seizures were recorded. Three of them were aura with automotor seizure. The other was initially similar but was followed by a GTC. All four seizures consistently started with autonomic (palpitation) and affective (fear) aura then followed by oral and bimanual automotor seizure. During two seizures, different patterns of associated complex motor behavior including acting out a dance move was observed (video), where she was rhythmically rocking her body, grasping and opening up both hands, and showing dance-like movements of her both arms. Postictally, she had naming difficulty and paraphasia upon bedside testing. She was completely amnestic to the entire event. During one seizure with a secondarily GTC, after automotor seizure and prior to a GTC, she developed a rightsided face clonic seizure. Based on seizure semiology, left hemispheric lateralization was suggested due to postictal naming difficulty/paraphasia and right-sided face clonic seizure. Ictal electroencephalogram (EEG) change (Fig. 1 ) during all seizures started with rhythmic 3.5-Hz delta activity over the left frontotemporal regions (FP1-F7, F7-T3, and Fz > Cz). Two seconds later, brief epoch lasting for 2 s of synchronous bitemporal rhythmic 4-Hz theta activity was noted. Subsequent evolution into rhythmic 7-Hz theta activity over the left temporal region (F7-T3) was seen. Clinical seizure of ictal dancing was observed at 5 s after the appreciated ictal EEG onset and synchronous with rhythmic theta activity over the left temporal region. Towards the end of the seizure, there was hypersynchronous bifrontal, more pronounced over the left, delta activity with a lower frequency (3-3.5 Hz) than temporal lobe activity (4-4.5 Hz) seen. This ictal EEG change is not typical for mesial temporal lobe epilepsy. Interictally, temporal intermittent rhythmic delta activity (TIRDA) was identified over the left temporal region. However, interictal epileptiform discharges were significantly more pronounced over right anterobasal temporal region (FT10-A2) as opposed to the left (FT9-A1). MRI of the brain revealed evidence of left HS. The patient underwent an anterior temporal lobectomy (ATL) with amygdalohippocampectomy (AHC) and has remained seizure-free for 16 months with AEDs since the surgery until present. Neuropathology revealed HS type I with severe neuronal loss in the CA1 and CA4 region and focal depletion and dispersion of granule neurons.
Discussion
We herein present a patient with TLE associated with HS who manifests with ictal dancing as part of her seizures. The left anteromesial temporal epileptogenic zone was confirmed by absence of seizure after ATL with AHC.
Among six cases including the present case of reported ictal dancing (Table 1 ), only five cases described ictal dancing. Three out of the five cases with either temporal or fronto-temporal ictal EEG onset had preceding aura. Two cases without aura were associated with frontal onset and lesions in the frontal area [1, 4] . Two cases had isolated arm/hand movements, whereas one had isolated leg/ foot movements (tap dancing) during the seizure. One had both arm and leg movements (imitating Michael Jackson pose). No limb movement descriptions were provided in the other two cases [2, 4] . The scalp ictal EEG onset of the reported cases including the present case originated from the frontal region in two cases [1, 4] , temporal region in two cases [3] , (Barker et al.) , fronto-temporal regions in one case (the present case), and was non-localized in one case [2] . Ictal dancing manifests with predominant trunk, arm and hand movements in the present case is close to integrated gestural motor behaviors with both proximal and distal stereotypies, which was studied by Mcgonigal and Chauvel [5] and Bonini et al. [6] . They investigated motor patterns in patients with frontal lobe epilepsy using SEEG and found that the more anterior the seizure organization, the more likely the occurrence of integrated behavior during seizures. In two cases [3, 4] , ictal dancing occurred together with singing. From a subtraction ictal SPECT co-registered to MRI (SISCOM), PET, and intracranial EEG recording, reported by Lee et al. [7] and SEEG recording by Bonini et al. [6] , the symptomatogenic zone for ictal singing includes neural networks from the prefrontal and temporal regions.
In conclusion, ictal dancing is a unique seizure semiology. Underlying mechanisms and exact symptomatogenic zones are unknown. This is due to limited information where only five previous cases have been reported. Only one case underwent intracranial EEG recording [4] . None of these cases performed a single-photon emission computed tomography (SPECT) or PET study. However, all cases but one including the present case revealed a lesion (s) either in the temporal, frontal, or both lobes. We hypothesize that somehow, interaction between the frontal and temporal lobe is required to generate ictal dancing. In addition to spatial localization of seizure activity, Chauvel and McGonigal [8] noted that the frequency and dynamic interactions between cortical areas are likely to be an important determinant in which type of semiology is produced. Further cases with more extensive investigations including intracranial EEG recording and SPECT/ PET study are required to elucidate potential mechanisms and neural basis of this unique semiology ( Table 1) .
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Appendix A. Supplementary data
Supplementary data associated with this article can be found, in the online version, at http://dx.doi.org/10.1016/j.seizure.2015.12. 007. * SEEG = stereo-electroencephalography. ** GTC = generalized tonic clonic seizure. *** CPS = complex partial seizure. **** HS = hippocampal sclerosis. ***** AHC = amygdalohippocampectomy. ****** DNET = dysembryoplastic neuroepithelial tumor. ******* ATL = anterior temporal lobectomy.
